The transfer of calcium during perfusion of the placenta and intact and thyroparathyroidectomized sheep.
Placental perfusions were carried out in six ewes during the last two weeks of gestation. Perfusions were carried out using autologous fetal blood and the flow rates adjusted to give a perfusion pressure of 50--70 mmHg. Perfusion plasma calcium concentrations rose steadily throughout the perfusions achieving a mean increase of 1.65 mmol/1 above initial concentration within 100 minutes. A further three ewes in the last two weeks of gestation were thyroparathyroidectomized and normal plasma calcium concentration maintained by an intravenous infusion of calcium borogluconate. After three days, placental perfusions were carried out as before. The mean perfusion plasma calcium concentration achieved by those three ewes in a period of 100 minutes showed an increase of 1.25 mmol/1. It is concluded that the presence of the fetus is not necessary for the continued active transfer of calcium across the placenta from mother to fetus. The reduced rate of accumulation of calcium in the perfusate in TXPTX ewes is attributed to a decline in 1,25-DHCC concentrations in both maternal and fetal circulations. The implications of these results in relation to fetal calcium homeostasis and the placental transfer of calcium are discussed.